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Diff. 


+0,0089 
-0,0233 
+0,48 sec 
+0.0080 min 
+0.0188 
+0.0348 
-2.1147 
+0.0368 
+0.0020 
~0.0281 
+0.0611 
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change in image time is 1.9833 seconds. 


The effect of satellite attitude on annotation time can be shown by 
expressing the pitch and yaw angles (-0.3587° and 0.3818° respectively at data 
acquisition time) as a squint angle in the slant range plane. Pitch and yaw 
normally deviate from the design specifications by less than 0.5°. Small 
angle approximation is therefore acceptable. Let the SEASAT SAR beam shift $s 
radians from the side~looking position in the slant range plane. The velocity 
component in the slant range direction due to ¢s is ve = osV and the corres- 


ponding shift of the image in the cross range direction is, from equation 

(21) AX = osR. The change in time is AT = ¢sR/V. Note that the image shift 
AX is equal in magnitude but opposite in direction to the extra distance the 
satellite travels beyond the side-looking position to acquire the radar data 
in the squint mode. In other words, the annotation time on the image will 
always be the side-looking time, to the small angle approximation, independent 
of the radar squint angle if corrections for earth rotation and precession 
have been applied. 


The image shift AX from a squint angle of 0.008030 radians at the 
data acquisition position is 6.8099 km. The annotation time due to misa- 
lignment alone would be 1.0284 seconds earlier. These values are in good 
agreement with the great circle distance between the satellite nadir positions 
in data sets 1 and 3 of 6.8120 km, and the time difference of 1.0053 seconds 
between the data acquisition time and the side-looking time. 


The annotation time in the Halifax frame from Rev. No. 1238 cor-~ 
related by MDA (MacDonald Dettwiler and Associates) is about 2.66 seconds 
earlier than the acquisition time [4]. Interpolation from the Halifax 
frame yielde an annotation time for the Halifax Citadel of 13:46:26.78 and 
the data acquisition time, 2.66 seconds later, of 13:46:29.44 GMI. This value 
of the data acquisition time is in good agreement with that in data set 
1, 13:36:29.43, calculated from the A/O tape. However the annotation time is 
0.33 seconds later than would be expected from the sum of the time diplacements 
from radar squint and earth rotation, 2.99 seconds. The reason for this dif- 
ference is not known but is assumed to result from the approximations used in 
calculating the slant range velocity. The MDA annotation time was used to 
extract data set 2 in Table VII from the A/O tape and the coordinates for 
point 2 in Figure 3. 


5.5 Discussion 


The SEASAT ground track shown by the dotted line in Figure 3 
represents the attitude - orbit tape data to within 0.002°, the error ascribed 
to the linear interpolation between orbit entries. Satellite positions along 
the ground track are less accurate and the data acquisition and side-looking 
positions, 1 and 3 respectively, depend on the unknown accuracy of the preces- 
sion correction. 


The attitude of the satellite is apparently not predictable and no 
attempt was made to incorporate an equivalent yaw correction into the calculator 
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program. 


Nominal beamwidth of the SEASAT SAR was 1.25° and the equivalent 
yaw at image time was about 1.4648°. Therefore, it is clear that the target 
could .ot have been illuminated from the side-looking or annotation positions 
at 2 and 3. 


6.0 CONCLUSIONS 


1. A program for the HP-67 programmable pocket calculator to 
extrapolate the SEASAT ground track up to one quarter of a revolution beyond 
the node has beer developed and tested. It was shown that SEASAT orbit 
parameters which were measured during the satellite's lifetime can be fitted 
by the program using three constants. 


2. Using the prelaunch design parameters as the default constants, 
the calculator program predicts SEASAT SAR imaging parameters which fall well 
within the limits imposed by the normal, but unpredictable, attitude variations. 
These limits introduce an uncertainty of a few seconds in the data acquisition 
time and up to a tenth of a degree uncertaintly in the satellite position 
coordinates. When accurate data acquisition times are required, the program 
can provide information to help aim a radar detector at the passing satellite. 
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